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To determine whether clinical or exercise test variables
could reliably detect coronary disease in asymptomatic
men, several variables were compared with angiographic
findings in 225 asymptomatic men. None of the individ-
ual clinical or rest electrocardiographic variables were
able to detect coronary artery disease. The three indi-
vidual exercise variables with a high likelihood ratio
were: 1) at least 0.3 mV ST depression, 2) persistence
of ST depression 6 minutes after exercise, and 3) total
duration of exercise of less than 10 minutes. However,
because of low sensitivity and predictive value, these
single variables were not helpful in identifying individual
The use of ST segment depression as a marker of exercise-
induced ischemia remains a common noninvasive method
for detecting latent coronary artery disease in asymptomatic
patients (1-4). However, the use of these criteria alone has
been challenged and the need to consider other exercise test
variables and to use Bayesian analysis in decision making
has been emphasized (5-7). The effect of additional exercise
variables, such as exercise-induced R wave amplitude
changes, the level of stress inducing ischemia, the persis-
tence of ST segment depression after exercise and other
variables in predicting the prevalence of coronary disease
in an asymptomatic group has not been evaluated with an-
giographic correlation.
This study was designed to determine which, if any,
exercise test variables could serve as predictors of latent
coronary disease, especially in patients with multivessel
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patients with coronary disease. The combination of any
single clinical risk factor and any two of these exercise
risk predictors was highly predictive (89 %) but rela-
tively insensitive (37%) for detecting any coronary dis-
ease. These criteria have a sensitivity of 55% and a
predictive value of 84% for the detection of two and
three vessel coronary disease.
The effectiveness of exercise testing for detecting
asymptomatic coronary disease is improved when the
group is first screened for the presence of risk factors
and additional exercise variables other than ST segment
criteria are evaluated.
disease, when used in conjunction with other clinical vari-
ables in a group with a low pretest likelihood of disease.
Methods
Study groups. The records of all aircrew members 35
years of age or older who underwent cardiac catheterization
for evaluation of an abnormal ST segment response to symp-
tom-limited exercise testing were reviewed over a 7 year
period. Any patient with a chest pain syndrome, prior myo-
cardial infarction, valvular heart disease including mitral
valve prolapse, suspected cardiomyopathy, right or left bun-
dle branch block, Wolff-Parkinson-White syndrome or sig-
nificant arrhythmia was excluded. This resulted in a study
group of 225 asymptomatic men whose mean age was 43
± 5.8 years (range 35 to 57).
Cardiovascular screening. A thorough diagnostic eval-
uation included complete history and physical examination,
chest roentgenogram, rest electrocardiogram, at least 16
hours of ambulatory electrocardiographic monitoring and
echocardiography to detect the more common causes of false
positive ST depression. Risk factor data were collected using
conventional cut points based on the Framingham data (8).
The patients were considered significantly heavy smokers
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if they currently smoked at least two packs of cigarettes per
day or had at least a 20 pack year history of smoking (equiv-
alent to one pack per day for 20 years). Family history was
regarded as positive if a first degree relative had a myo-
cardial event (onset of angina, myocardial infarction or sud-
den death) before the age of 65. A patient was regarded as
hypertensive if he was taking antihypertensive medication
(at most, hydrochlorothiazide to be on flying status) or had
a blood pressure average greater than 140 torr systolic or
90 torr diastolic on a 5 day blood pressure check. Cholesterol
levels were collected continuously, but a common cut point
of 240 ng/dl was selected (8).
Exercise testing. The study group underwent a symp-
tom-limited, maximal exercise tolerance test using a con-
stant treadmill speed of 3.3 miles/h with the incline increas-
ing 5° every 3 minutes (9). The modified Balke protocol is
slightly less stressful than the Bruce protocol requiring 0.907
METS/min of exercise whereas the Bruce protocol requires
approximately 1.3 METS/min. The main advantage of this
protocol as a screening tool is that most patients do not run,
reducing artifact in the electrocardiographic waveform.
Electrocardiographic data from leads X, eM5, Y and Z
as described in previous studies (10) were recorded during
the following conditions: pre-exercise supine, standing and
hyperventilation; each minute during exercise; and through-
out at least 8 minutes of recovery. All patients were en-
couraged to exercise to exhaustion, with most stopping be-
cause of leg fatigue. No patient experienced exertional chest
pain. The ST segment response to exercise was considered
abnormal if 0.1 mY of horizontal or downsloping ST depres-
sion occurred in any of the four leads during exercise, re-
covery, or both. Upsloping ST segment depression was
considered abnormal if there was at least O. I mY of ST
depression 80 ms from the J point. If ST segment depression
existed at rest, standing or with hyperventilation, an ad-
ditional 0.1 mY of ST depression was required for the test
to be interpreted as abnormal. The depth of ST segment
depression at 0.08 second after the J point in the slow
upsloping ST responses was regarded as if the slope were
flat for statistical calculations regarding the amount of ST
depression.
The exercise test variables analyzed included the mag-
nitude, configuration, time of onset and duration of ST
segment depression; treadmill time; maximal heart rate and
blood pressure achieved; number of leads demonstrating ST
segment depression; and the presence of an abnormal R
wave amplitude response (increase or no change) in the
lateral precordial leads. The R wave amplitude measure-
ments were made from the isoelectric line to the R wave
peak in lead X and averaged for one respiratory cycle or
10 consecutive beats to minimize respiratory variation. Mea-
surements were made in the standing position before ex-
ercise and during the first 10 to 15 seconds after exercise.
Cardiac catheterization. All patients underwent left
ventriculography and selective coronary angiography by the
brachial or percutaneous femoral artery technique. All an-
giographic data were reviewed independently by two car-
diologists. Patients were considered to have coronary artery
disease if there was at least 50% luminal narrowing in any
coronary artery or its major branches. Men with subcritical
or minimal coronary disease (less than 50% narrowing) were
considered in the normal group as they are in most clinical
studies using angiographic results as the standard. Because
natural history studies have suggested that the prognostic
importance of a 50% luminal narrowing is different from
that of a 70% stenosis and there is a lack of consistency in
the definition of coronary disease in many studies (II), the
20 men who had no stenosis greater than 70% of luminal
diameter were considered normal and statistical analysis was
carried out with these criteria as well.
Statistical analysis. Analysis was performed using stan-
dard calculations of sensitivity, specificity and predictive
value of an abnormal test result. Contingency tables were
constructed in which each electrocardiographic or risk factor
variable was mapped against the presence or absence of
disease. A chi-square test for independence was performed
on each table to determine the univariate strength of each
variable. A statistically significant relation could exist but
not be strong enough to correctly classify a high percent of
patients.
The likelihood ratio, which is the ratio of the true positive
to the false positive rate, was also calculated for each clinical
and exercise variable. The likelihood ratio characterizes the
diagnostic implications of a given test result over the spec-
trum of pretest likelihood of disease and defines the effec-
tiveness of a single diagnostic criterion isolated from other
observations. A likelihood ratio less than I indicates no
association between the variable being tested and the disease
state. A major limitation of the likelihood ratio is that it is
not weighted for the frequency of occurrence of a specific
criterion in the group studied. However, it is an accurate
indicator of which variables make an independent contri-
bution to the diagnosis of disease. In addition, analysis was
carried out on various combinations of significant clinical
and exercise variables to see if multivessel (two and three
vessel) disease could be accurately detected in asymptomatic
men.
Results
The 225 men were classified into two groups, those with-
out (Group I) and those with (Group II) coronary artery
disease (Table I). Group II included 32 men with single
vessel disease, 17 with double vessel disease and 16 with
triple vessel disease with 50% reduction of luminal diameter
as definition of disease.
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Table 1. Clinical Characteristics of 225 Asymptomatic Patients (coronary disease defined as 50% narrowing)
Predictive Likelihood
Group I~ Group m Value (%) Ratio
(n = 160) (n = 65) 50 R 70 R 50 R 70 R
Age (mean ± standard deviation) 41.2 ± 5.9 44.9 ± 5.6t
Blood pressure (torr)
Systolic 130 ± 3.5 132 ± 14.6
Diastolic 82 ± 9.2 85 ± 9.6
Cholesterol (ng/dl) 224 ± 37 256 ± 56t
Number of risk factors 1.59 ± 0.87 2.12 ± 1.07t
Cholesterol > 240 63 36t 36 19 1.73 0.91
Smoker 84 38 31 23 1.3 1.2
Family history 54 22 29 17 1.2 .81
Abnormal GTI 14 10* 42 33 2.7 1.88
Hypertension 32 17 34 22 1.5 1.14
2': 2 risk factors 35 52t 59 41 3.65 2.81
2': 3 risk factors 24 30t 55 42 5.66 2.83
ST and T changes (n) (n)
On old ECG 102 50 26 22 1.18 0.9
Rest ECG 85 35 29 19 1.01 0.84
Postural 24 12 25 21 1.2 0.91
With HVT 26 14 26 18 1.37 1.1
*p < 0.05; tp < 0.01; :j:p < 0.001; ~Group I = no coronary artery disease; Group II = with coronary artery disease. ECG = electrocardiogram;
GTI = glucose tolerance test; HVT = hyperventilation; 50 R = criterion of 50% luminal reduction; 70 R = criterion of 70% luminal reduction.
Clinical and risk factor variables. The clinical, rest
electrocardiographic and risk factor data for each group and
the univariate strength of each variable are presented in
Table 1. Because the presence or absence of conventional
risk factors was not used to detennine which men would
undergo exercise testing in this study, the relative strength
of each risk factor or variable must be considered individ-
ually as if it were obtained in a decision-making, sequential
manner. Univariate analysis of the presence of disease for
each clinical variable revealed that none of the risk factors
alone were reliably predictive of the presence of coronary
disease, although patients in Group II (with coronary dis-
ease) were older than those in Group I (probability [p] <
0.001). A cholesterol level over 240 ng/dl was most sen-
sitive and had a high likelihood ratio but a low predictive
value. Combinations of two or three specific risk factors
were also not helpful owing to large numbers of false pos-
itive results.
However, there were 36 men without any of the con-
ventional risk factors present, and 32 (87%) had no coronary
disease. Three men without risk factors had single vessel
disease and one had two vessel disease. The percent of
patients with disease increased as the number of risk factors
present increased (Table I). In 55 patients with three or
more risk factors, the resultant predictive value of an ab-
nonnal ST segment response was 42%, significantly better
(p < 0.05) than the predictive value of exercise-induced ST
segment depression for the entire group (20%).
The presence of ST and T wave changes in either a prior
electrocardiogram or on the baseline tracing obtained before
exercise occurring with hyperventilation or standing from
the supine position were not accurate in detecting asymp-
tomatic patients with coronary disease because they oc-
curred in both Groups I and II with equal frequency (Table
I) .
Exercise variables. Neither the slope of the abnonnal
ST segment response, the number of leads demonstrating
ST depression, the level of stress at which an ischemic ST
segment response occurred (measured by rate-pressure [dou-
ble] product, heart rate and time) nor the peak heart rate,
blood pressure or rate-pressure product achieved accurately
separated the normal group from those with coronary disease
(Table 2). Only one patient exhibited ST segment elevation
and that was in lead Z (similar to Y2) in a patient with triple
vessel disease.
Magnitude of ST depression. Patients with coronary ar-
tery disease (Group II) were distinguished from nonnal sub-
jects (Group I) by the magnitude of ST depression, longer
persistence of ST depression into recovery and the duration
of exercise (Tables 2 and 3). Fifty-five men demonstrated
at least 0.3 mY of horizontal or downsloping ST segment
changes and over one third of these had coronary disease
(p < 0.001). This criterion identified 35% of those with
double vessel disease and half of those with triple vessel
disease.
Treadmill time. All of the patients in our cohort exer-
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Table 2. Characteristics of the Exercise Response
Variable
Amount of ST ~ (mV)
Number of leads abnormal
Onset of ST ~
Time (min)
% PMHR
RPD ( x 1,000)
TM time (min)
Max BP (mm)
Max HR (beats/min)
Max RPP ( x 1,000)
Duration of ST ~ after exercise (min)
Configuration of ST ~
Upsloping (n)
Horizontal (n)
Downsloping (n)
TM time < 10 minutes (n)
Duration of ST ~ > 3 min (n)
Duration of ST ~ ~ 6 min (n)
Abnormal R wave response (n)
Group I
(n = 160)
2 ± 0.8
1.2 ± 0.5
4.9 ± 3
72 ± 10.5
20.8 ± 5.6
13.7 ± 2.8
195 ± 24
179 ± 12
35.6 ± 5.5
3.4 ± 2.8
27
107
26
15
86
22
25
Group II
(n = 65)
2.3 ± 1.05
1.6 ± 0.7
5.9 ± 3.5
76.1 ± 11.3
22.9 ± 6.7
11.5 ± 3.3*
195 ± 31
167 ± 16*
32.7 ± 6.2
4.5 ± 3
9
48
8
30
38
18
18
*p < 0.05. BP = blood pressure; HR = heart rate; Max = maximal; n = number of patients; PMHR = predicted maximal heart rate; RPP =
rate-pressure product; ST ~ = ST depression; TM = treadmill.
cised to exhaustion. Nonnal patients (Group I) exercised a
mean of 14.3 minutes reaching a mean of 99% of predicted
maximal heart rate for age. Those with coronary disease
(Group II) exercised a mean of 11.5 minutes reaching a
mean of 93% of predicted heart rate. Despite the overall
good condition of these patients, 30 men with coronary
disease exercised less than 10 minutes (equal to approxi-
mately 7 minutes of a Bruce protocol) while only 15 normal
men were exhausted and stopped before 10 minutes. The
30 Group II men reached a similar heart rate as the 15 men
in Group I (mean 158 ± 15 versus 163 ± 13 beats/min)
and actually attained a higher rate-pressure product (mean
30,950 ± 8,015 versus 28,490 ± 3,960) than the normal
men. With a sensitivity of 46%, a predictive value of 59%
and a likelihood ratio of 6.62 this variable (treadmill time)
was by far the most accurate single exercise variable mea-
sured in this group (Table 3).
False positive response. In an attempt to identify false
Table 3. Accuracy of Individual Exercise Test Variables for the Detection of Coronary Artery Disease
Predictive Likelihood
Sensitivity (%) Specificity (%) Value (%) Ratio
Variable 50 R 70 R 50 R 70 R 50 R 70 R 50 R 70 R
Amount of ST ~
0.1 - 0.2 mV 20 8 83 80 33 10 0.82 0.40
0.2 - 0.3 mV 29 29 58 59 22 15 0.67 0.71
~ 0.3 mV 32 36 79 78 38 29 1.53 1.63
Onset of ST ~
Stage I 22 24 76 77 33 21 1.16 1.04
Stage 2 12 13 75 77 17 13 0.58 0.56
oS 65% PMHR 8 7 86 87 19 II 0.66 0.29
oS 85% PMHR 46 47 39 41 24 17 0.86 0.44
RPP < 20,000 25 27 63 66 22 16 0.82 0.44
RPP < 25,000 49 51 43 44 26 19 1.02 0.51
TM time < 10 minutes 46 53 87 88 59 53 6.62 4.42
Duration of ST ~ 28 29 86 85 60 33 2.60 2.07
> 6 minutes
Abnormal R wave response 28 28 87 86 42 30 1.43 1.51
Abbreviations as in Tables I and 2.
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positive ST segment responses, the temporal pattern of ST
segment changes was studied, ST segment depression oc-
curred only during the recovery period in 24 men. Nine of
these men had coronary disease but all but two had single
vessel disease, ST segments normalized in the first 10 to
20 seconds of recovery in 30 normal subjects, but in only
six patients with coronary artery disease (all with single
vessel disease). The ST segment became abnormal in mid-
exercise but normalized again at maximal stress in 69 ex-
ercise tests, but only six of these patients had coronary
disease.
Detection of double or triple vessel coronary artery
disease. No clinical variables detected asymptomatic men
with multivessel disease (Table 4). The only exercise vari-
ables that occurred frequently enough to identify these pa-
tients were early onset of at least 0,3 mY of ST depression,
relatively short treadmill time and persistence of ST depres-
sion at least 6 minutes into recovery.
Combined analysis of exercise test variables (Table 4)
disclosed that the development of 0.3 mY of horizontal or
downsloping ST segment depression, which begins by stage
II, and at least 0.1 mY ST depression which persists for at
least 6 minutes of recovery had the best combination of
sensitivity (45%) and predictive value (68%) for double and
triple vessel coronary disease. This combination of variables
had an improved predictive value for the detection of any
coronary disease (52%) but a poor sensitivity (28%). With
the addition of another variable (total exercise time less than
10 minutes), the predictive value for the detection of two
and three vessel disease increased to 85% accompanied by
a decrease in sensitivity (33%).
Combination of risk factors and exercise variables.
When any two of these three exercise variables were com-
bined with the presence of one of the conventional risk
factors, they identified 37% of all men with any coronary
disease with a specificity of 98% and predictive value of
89%. The combination of at least one clinical risk factor
and at least two exercise risk predictors identified 16 of 33
men with multivessel disease with a resultant predictive
value of 84%.
Discussion
Natural history data (12,13) suggest that angiographically
documented asymptomatic coronary disease has a relatively
good prognosis compared with symptomatic disease. How-
ever, the occasional asymptomatic patient with left main or
triple vessel coronary disease could benefit from surgical
therapy and other patients with presymptomatic lesions should
be prime targets for risk factor intervention and behavior
modification. Our study was designed to determine whether
any clinical or exercise test variable, either alone or in
combination, could accurately identify the asymptomatic
patients with coronary disease, especially multivessel dis-
ease, Previous studies in symptomatic groups (14-17) had
led to the recommendation that other exercise test variables
in addition to ST segment depression be employed to en-
hance the predictive accuracy of the test. The effect of these
additional variables on the accuracy of exercise testing in a
group with a low pretest likelihood of disease has been
previously reported in a follow-up study (4) but not con-
firmed by angiography. There was a small selection bias in
our group in that a majority of these asymptomatic men
demonstrated ST or T wave changes on serial rest electro-
cardiograms. Thus, some caution should be given to ap-
plying our conclusions to apparently healthy individuals
with absolutely normal electrocardiograms,
Risk factor analysis. The prevalence of conventional
risk factors in an asymptomatic group is the only possible
marker of coronary disease without clinical manifestations.
Univariate analysis of the prevalence of coronary disease in
relation to the clinical risk factors was not reliably predictive
of the presence of coronary disease in our study.
If each risk factor is evaluated in the sequential manner
in which it was collected, this analysis confirms the results
of the Seattle Heart Watch Study (3), which suggested that
Table 4. Combination of Exercise Test Variables and Conventional Risk Factors for the Detection of Any Coronary Disease and
Multivessel Disease
Any Coronary Disease
(n = 65)
Multivessel Disease
(50 R: n = 33) (70 R: n = 28)
Combination Sensitivity (%)
Predictive
Value
('Yo)
Sensitivity (%)
50 R 70 R
Predictive
Value (%)
50 R 70 R
I
2
3
4
6
28
17
37
67
52
92
89
30
45
33
55
36
50
39
64
7\
68
85
84
71
64
85
81
Combination 1 = 0.3 mV horizontal or downsloping ST depression beginning by stage II and exercise time less than \0 minutes: combination 2 =
0.3 mV horizontal or downsloping ST depression beginning by stage II and 0.1 mV ST depression persisting 6 minutes after exercise: combination 3 =
combination of I and 2: combination 4 = presence of one or more conventional risk factors and at least two of the exercise risks mentioned above.
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combinations of two or three risk factors identified a subgroup
of asymptomatic patients with a higher pretest likelihood of
disease that may yield actual cases of coronary disease if
this subgroup is screened with exercise testing. If we had
taken this approach of sequential testing of risk factors be-
fore exercise screening and eliminated those patients without
conventional risk factors, four cases of single vessel disease
would have been missed.
Nonexercise electrocardiographic criteria. Weiner et
al. (18) observed that the presence of electrocardiographic
changes at rest somewhat invalidates the interpretation of
exercise-induced ST segment depression especially in pa-
tients with a nonspecific chest pain syndrome. In their study,
the specificity of ST segment depression at exercise was
77% in those without ST and T changes at rest but was only
43% in those with baseline changes. However, Nahormek
et al. (19) suggested th"t if an additional 0.2 mV of ST
change is detected over the baseline ST depression there is
no significant loss in predictive value compared with that
in patients with normal ST segments at rest. In our study,
the presence of baseline ST changes does not appear to be
a good marker for the presence of disease or adversely
diminish the predictive value of the ST segment response
to exercise.
Recent studies have concluded that labile repolarization
abnormalities seen before exercise (20,21) and ST segment
changes induced by hyperventilation (22,23) are not asso-
ciated with true positive ST segment depression with ex-
ercise. Our data suggest that postural or hyperventilation-
induced ST segment changes are uncommon and do not
discriminate false positive from true positive tests even though
patients with baseline ST-T changes may be more suscep-
tible to labile changes with standing or hyperventilation
(Table I).
Exercise ST segment criteria. Several studies (15,16,
20,24) have shown that considering an upsloping ST seg-
ment as abnormal if it is depressed at least 0.1 mV at 80
ms after the J point is just as reliable as horizontal ST
segment depression. However, in a long-term follow-up
study, Allen et al. (4) found that of 49 patients with up-
sloping ST segment abnormalities on exercise testing, only
3 (16%) had evidence of coronary disease during a 5 year
follow-up. In our study, the predictive value of upsloping
ST segment criteria was no worse than the accuracy of
horizontal or downsloping ST depression with exercise. Thus,
standard ST segment criteria are unreliable in detecting coro-
nary disease in asymptomatic men, many of whom dem-
onstrated ST or T wave changes at rest.
Several investigators (15,16,18,25) substantiated that re-
cording multiple leads rather than a single precordial lead
Y5 will result in a 15 to 20 % negative error. Our data agree
with those of Phibbs and Buckels (25) in suggesting that
more than one lead be recorded because only 78% of the
exercise tests were abnormal in the lateral lead X and that
relying on a lateral chest lead alone would miss 25% of
cases with multivessel disease.
Other exercise test variables. Because conventional risk
factor analysis and standard ST segment criteria demonstrate
a poor predictive value in detecting asymptomatic coronary
disease, if one is to attempt to screen such a group several
other diagnostic criteria should be used as suggested by
Epstein (6).
Review of data available from existing studies suggests
that several other exercise variables may be accurate pre-
dictors of significant multivessel disease. Studies in symp-
tomatic groups (15,16,19,24,26-32) have shown that 0.2
to 0.3 mY of ST segment depression often identify multi-
vessel disease. Other investigators have found that early
onset of ischemic ST segment changes are more accurate
in detecting multivessel disease at catheterization (16-18)
or in predicting which patients are more likely to have coro-
nary disease at long-term follow-up (3,4,33). Several stud-
ies (3,4,16-18) have suggested that if a treadmill test only
lasts into stage II of a Bruce protocol then the patient is
likely to have more significant coronary disease. Other in-
vestigators have suggested that the length of time that ST
segment depression persists into recovery is evidence of
prolonged ischemia identifying multivessel coronary disease
(7,17,19,24). There has also been considerable evidence
that an increase in R wave amplitude with exercise is an
accurate predictor of coronary disease (4,34-36).
In our asymptomatic group, although neither individual
clinical variables nor the amount nor the configuration of
ST segment depression was more than 40% predictive of
coronary disease, several of the aforementioned exercise
test variables were more useful in detecting asymptomatic
coronary disease. In particular, the development of greater
than 0.3 mV of ST segment depression, the persistence of
at least 0.1 mV of ST depression at least 6 minutes into
recovery or a total exercise test duration less than 10 min-
utes, and an abnormal R wave response were the only in-
dividual variables with a high likelihood ratio and at least
40% predictive of coronary disease. Although R wave am-
plitude changes and the early onset of ST segment depres-
sion were helpful in diagnosing asymptomatic coronary dis-
ease, these criteria with other variables did lead to several
false positive results and even in combination with other
variables did not enhance the accuracy of detecting coronary
disease.
Detection of multivessel disease in asymptomatic pa-
tients. No single exercise variable accurately predicted the
presence of two or three vessel disease well; most variables
were associated with false positive responses. Combinations
of clinical and exercise test variables were assessed as to
their ability to detect any coronary disease and multivessel
disease (Table 4). It was assumed that combining clinical
and exercise test variables would enhance the predictive
value in detecting disease but with a loss of sensitivity.
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Recent data of Bruce et al. (3) suggest that in screening
healthy men about 1% will have at least one conventional
risk factor and exhibit two or more exertional risk predictors
on exercise testing. These criteria identified a group of men
with an 18 times greater risk of developing a coronary dis-
ease event within 5 years offollow-up, If these same criteria
are applied to our group (Table 4), they identify 37% of all
men with any coronary disease with an excellent specificity
(98%) and predictive value (89%), Importantly, these cri-
teria identified most of the men with multivessel disease
regardless of which luminal diameter criterion defined dis-
ease. Thus, the commonly used designation' 'markedly pos-
itive" exercise test would describe this complex of findings.
Clinical implications. Standard ST segment criteria and
several other exercise test variables studied were not ac-
curate predictors of coronary disease by themselves, How-
ever, when used in combination with the presence of con-
ventional risk factors, certain exertional risk predictors
accurately identify a group with two or three vessel coronary
disease, which is the group most likely to suffer a coronary
event as described in the Seattle Heart Watch Study (3),
These data suggest that the identification of a group of
asymptomatic men at high risk of cardiac morbidity or mor-
tality is possible using risk factor screening to preselect a
subgroup with a higher pre-test likelihood of disease than
the group in general and then performing exercise tests and
applying more stringent criteria for diagnosis than the ST
segment depression alone, This would allow preventive
treatment to be instituted, Although Epstein et al. (5.6) have
raised doubts as to the practicality of screening tests. such
a strategy of serial testing may prove cost-effective in de-
tecting and treating asymptomatic patients with coronary
artery disease.
We thank Lovelace Medical Center's Word Processing Department for
preparing this manuscript.
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